Background: Mine workers often need healthcare services in order to continue working without discomfort, making accessible and affordable healthcare a necessity. As the duration of working in mines is prolonged, there is a high chance of having an adverse effect on health. One of the important factors that influence the severity of disease among mine workers is their health-seeking behavior. The purpose of this paper is to assess the relationship between health-seeking behaviors by mine workers and their socio-demographic characteristics. Method: This is a quantitative, cross-sectional study conducted in the Karauli district of Rajasthan, India, during the period of May to September 2014. A total of 218 mine workers (exposed group) in 10 randomly selected villages were approached for participation. At the same time, a total of 203 eligible persons (a mix of occupational groups of people from the same villages) were also interviewed for comparison purposes. Data regarding the utilization of healthcare services during the past 12 months along with socio-demographic information were recorded. Data were analyzed with χ 2 and bivariate logistic regression statistical techniques. Results: Healthcare services were used by 73% of the workers in the past 12 months. With regard to working status, 80% of the mine workers and 66% of the non-mine workers availed themselves of healthcare services. Among the mine workers, the main reason for using healthcare services was respiratory illness (45%); among the comparison group, it was infection (21%). Logistics regression analysis found that the mine workers were more likely to require utilization of healthcare than the subjects in the comparison group were. The factors associated with utilization of healthcare services included the caste, BMI, and self-reported illness of the workers. Conclusion: Healthcare utilization patterns in the Karauli district revealed high utilization rates among mine workers over 12 months. Mainly respiratory illness was found to be the reason for healthcare utilization among mine workers. However, due to indifferent services they were frequently compelled to pay for private healthcare.
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Introduction
Mining and quarrying are of vital economic importance to the state of Rajasthan in India, which produces 70% of the country's minerals [1] . More than 95% of the mining activity in Rajasthan is in the unorganized sector, and most of the workers are from disadvantaged social groups [1] . All of the people who work in mines have a high potential of exposure to various physical, chemical, mechanical, biological, and psychosocial risks [2] and thus a shorter life expectancy [3] .
The occupational safety and health scenarios in India are complex, particularly for mine workers, while they cater to the needs of millions of workers in the informal economy [4] . A reason for poor occupational health could be that occupational health is not integrated into primary healthcare and it is always neglected among policymakers [5] . However, occupational health is well established as an integral part of health services in many industrialized nations [6] . Furthermore, on account of the medico-legal aspects of the cases, most of doctors hesitate to get involved in cases where worked-related health problems or hazards arise [7] .
A study found that the average age of mine workers at the time of death was 51.8 ± 12.5 years [8] . One of the main reasons that a high mortality and a low life expectancy exist among mine workers in India is that working conditions are far from satisfactory, with mine administrators paying little heed to health and safety standards [9] . Workers are exposed to various types of biological, chemical, and physical agents, which can result in simple discomfort and irritation and, over an extended period, can lead to debilitating occupational diseases [10] . The problem of occupational disease like silicosis is much severe in sandstone mining in India since most of the mines are unorganized and do not fall under the purview of the statutory authorities and remedial measures [11] . As there is no specific therapy for silicosis, all steps have to be taken for its prevention only [11] .
Mine workers are thus a vulnerable group [12] that requires better-organized healthcare services since their work environment is potentially dangerous [13] and they live in dire socioeconomic circumstances [14] . However, the utilization of healthcare services is influenced by social, individual, and systemic factors, as explained in a framework developed by Anderson [15] . The causes of this are: insufficient system resources; inappropriate allocation of resources across levels of care, programs, and regions; inadequate quality of services; insufficient household incomes; a lack of access to credit, and prohibitively expensive charges. This is aggravated by travel costs and cultural barriers to the acceptability of services, with misperceptions regarding illness and the effectiveness of care [16] .
What makes this "quarryman's disease" in sandstone mines even more deadly is that none of the public health centers in the area is adequately equipped to intervene. As a result, patients are forced to consult expensive private doctors or incompetent quacks, pushing them into a vicious cycle of poverty and indebtedness [17] . Medical expenses are a significant factor in driving poor Indians deeper into poverty [18] . According to a study that used large-scale sample data, only 5% of households in India are covered by any health insurance. Among households belonging to the lowest economic categories, less than 3% are covered by any health scheme or health insurance [19] .
The healthcare system in India in rural and urban areas is provided on 3 levels based on the population norms, ensuring access to primary care which is not affected by individual socioeconomic conditions [20] . However, many researchers have established the association between socioeconomic inequality and its adverse effects on health. A prevalence of poor health outcomes is observed among the scheduled castes (SC), women, and children as compared to other caste groups. Continuous health deprivation on the grounds of caste, race, and income poses challenges for the healthcare system in India [13] as well as abroad [21] .
A 2004 study in rural Rajasthan found a lower utilization of public healthcare facilities correlated with declining health after controlling for age, gender, distance from a road, per capita monthly expenditures, poor health, and BMI [22] .
Studies on the accessibility to healthcare services are common globally [23] . Despite a significant number of studies focusing on this in India as well, little attention has been paid to mine workers. Compared to non-mining households, mine workers have higher rates of poverty and sickness [24] , and they are less likely to be covered by insurance or have a regular healthcare provider. However, no attempts have been made so far to study the utilization of health services among mine workers. With this background, we did a study to assess the treatment-seeking behavior of mine workers and examine their variations by socioeconomic and demographic factors in the Karauli district of Rajasthan in India.
Materials and Methods
A cross-sectional study of a comparison group of sandstone mine workers in the Karauli block of the Karauli district ( The Karauli block of the district Karauli of the state Rajasthan was selected for this study as a nongovernmental organization working for the betterment of mining and stone workers reported that 80% of the mining operation of the district Karauli is concentrated in the Karauli block.
The sample size for this study was determined using the following formula: Z 2 pq/d 2 (p is the proportion of mine workers to the total workers in the Karauli block, Z is the type 1 error at 5%, and d is the absolute error). Therefore, based on the sample size calculations (p = 0.15, Z = 1.96, d = 0.05), the requisite random and representative sample size was 196 mine workers. With the expectation of a 10% attrition rate [25] , the final sample size was found to be 218. The comparison group comprised 203 workers who had not worked in mines and lived in or close to the mine workers' residences and in similar socioeconomic conditions. They were farmers, daily-wage earners, drivers, small-shop owners, milkmen, washer men, carpenters, barbers, and salaried workers. These occupational groups were comparable to the mine workers in terms of most of the variables, except the risk of exposure to mining.
The two-stage sampling design was followed by an increase in the efficiency of the required number of respondents for interviews. In the first stage, 10 villages were selected using probability proportional to size sampling. In the second stage, the non-probability convenience sampling technique was used to select mine workers due to the lack of availability of a list of registered mine workers. A house-to-house inquiry was carried out in each selected village to approach mine workers and non-mine workers. The mine workers and non-mine workers were selected at the discretion of the researcher and others were not involved in the selection process. This study included all workers over 15 years of age. The workers were generally cooperative, and no refusals were observed. The researcher himself stayed in villages to collect the data to minimize costs, save time, and experience the village life. Data were collected via face-to-face interviews using a pretested questionnaire with some open-ended questions to gain qualitative insights. The questionnaire covered the socio-demographic and occupational profiles of workers -i.e., gender, age, height, weight, marital status, religion, caste, income, educational level, and substance use. The questionnaire also asked for self-reported health information on occupational diseases. Further, the participants were asked: "Did you visit healthcare services during the past 12 months?" Twelve months was chosen because of the high rate of medical service utilization, and because it increased the chances of including those who rarely used healthcare services [26] .
The reasons for using healthcare in the last 12 months and its categorization were determined with consultation of an MBBS doctor and are given in Table 1 .
Data were entered into Epi Info version 7, and SPSS 21 was used for statistical analysis. The characteristics of the study variables were summarized using descriptive statistics. To identify the factors associated with healthcare utilization among mine workers, bivariate and multivariate analyses were performed. Bivariate analyses were conducted to examine the nature of the association between the use of healthcare services by selected socioeconomic and demographic background characteristics. However, binary logistic regression was applied with a minimum confidence level of p < 0.05 to investigate which factors best explain and predict the utilization of healthcare outcomes. Instead of the linear probability model, the logistic regression function is preferable to fit some kinds of sigmoid curves when the response variable is dichotomous, and that reasonably portrays the reality of outcome events. In the present study, the respondents were asked if they had used any health services as a result of any problem, discomfort, or illness in the last 12 months. The response was coded dichotomically, i.e., those who had used healthcare were coded as "1" and those who had not as "0."
Ethical approval was obtained from the Institutional Research Committee of the International Institute for Population Sciences, Mumbai, India. Verbal informed consent was obtained from each respondent before the data was collected. Anonymity and confidentiality were maintained, and no one was compelled to participate in this study.
Results
Data obtained were tabulated for analysis to achieve results. Table 2 provides the socioeconomic characteristics of the mine workers and the comparison group. About sixty percent of the mine workers were below 45 years of age, and the corresponding figure among comparison group was 69%. Most of the mine workers were male (98%) versus 82% of the comparison group. This study shows that 68% of the mine workers were either illiterate or had studied up to the primary level versus a corresponding figure of 55% for the comparison group. More than half of the mine workers belonged to the SC and were married (90%), with the corresponding figures being 15 and 74% for the comparison group. The monthly household income of 50% of the mine workers was less than INR 4,000 as compared to a rate of 28% in the comparison group. About 19% of the mine workers and 14% of those in the comparison group reported an illness. More than 60% of the mine workers reported that the distance to the district hospital was more than 10 km as compared to 47% of the comparison group. Table 3 shows the health-seeking behavior among mine workers and the comparison group. The utilization of healthcare among mine workers was higher among those aged less than 30 years (88%), those with a primary education (91%), SC (84%), those with a reported illness (92%), and those living near a district hospital (86%). The corresponding rates for the comparison group were: 66, 44, 74, 88, and 64%. Table 4 provides details of healthcare service utilization by miners and the comparison group in the last 12 months, including inpatient and outpatient care. More than three fourths (80%) of the mine workers and 66% of the comparison group used healthcare services in this period. The reasons were: respiratory illness (45%), malaria (14%), infection (14%), and musculoskeletal disorders (12%). More than half (54%) of the mine workers sought treatment in a public healthcare facility, and about 2% also depended on traditional healers. Table 5 describes the relationship between risk factors for healthcare utilization with adjustment for age, gender, education, marital status, caste, BMI, substance use, family size, family income, reported illness, distance from a district hospital, and mine work occupation. The logistic regression analysis shows that mine workers were more likely to require utilization of healthcare compared to the non-mine workers (AOR = 2.105; 95% CI 1.167-3.798). The independent risk factors for healthcare utilization among workers were seen among the "scheduled tribes" caste (AOR = 0.362; 95% CI 0.149-0.88), those with a BMI of 25 or more (AOR = 0.277; 95% CI 0.105-0.73), and those who reported an illness (AOR = 4.107; 95% CI 1.482-11.383).
Discussion
This study found that the utilization of healthcare services is considerably high among mine workers versus the comparison group in the Karauli district, and there was a wide variation by caste, marital status, BMI, and report of an illness. The disparity with the comparison group was substantial by age, gender, substance use, family income, and proximity to a district hospital.
In the last 12 months, more than three fourths of the mine workers (80%) reported having visited a health facility versus 66% of the comparison group. From this finding, it is evident that most mine workers suffer chronic health problems that have necessitated more hospital visits compared to the comparison group. The reason for hospital visits among mine workers was mainly respiratory illness (45%), while among the comparison group the primary reason was infection (21%). Sandstone mine workers were more exposed to silica dust which causes silicosis [27] , with symptoms like chronic cough, shortness of breath, chest pain, fever, fatigue, and weight loss. Patients with chronic silicosis could also present with associated conditions such as tuberculosis and lung cancer [28] . Some patients with simple silicosis could be asymptomatic and diagnosed incidentally after a radiological examination. Individuals might have a cough possibly because of nerve irritation caused by silicotic nodules or associated chronic obstructive pulmonary disease [28] . The clinical symptoms of silicosis and its progression are identical to those of tuberculosis [29] , making it difficult to diagnose. A regular body screening is highly recommended for mine workers, but in reality it does not happened and this is largely the reason for most hospital visits. A complete recovery from silicosis is not possible and prescribed treatments give only some relief.
The present study reported 54% of the mine workers visited a public health facility and 43% visited a private health facility. These percentages among the comparison group were 42 and 54%. Despite free healthcare facilities in the public health center, factors that influenced private hospital visits among mine workers who were not satisfied with their last visit to a public health facility included: noneffectiveness of treatment, nonavailability of essential drugs, and poor behavior of staff [30] . Another reason was mine workers being referred to a government hospital by a doctor at their private clinic for a checkup [30] . Also, mine workers went to "private practitioners," generally referred to as "compounders," for simpler health problems such as colds, coughs, fevers, and small cuts. These private practitioners are almost always male, practice in or close to their villages, and have attended school. Only 25% were graduates, and nearly 50% had no formal training. Regardless of this, nearly 90% of them practiced allopathy [31] . The mine workers did not undergo regular medical checkups [17] , which are recommended. Among the mine workers, of the 80% who reported having visited a health facility in the last 12 months, about 85% said they were satisfied with the services they received. The level of satisfaction with the healthcare received was dependent on the type of services sought and the availability of the services needed by the mine workers. Mostly mine workers got temporary relief thanks to medicine and started work again. Silicosis, a disease of mine workers, is incurable and when workers experience a new onset of symptoms they change either their doctor or their medication.
The present study did not find substance use to be statistically significantly correlated with healthcare utilization in the multivariate analysis. However, both were significant in the bivariate analysis. However, substance use is a public health concern in India [32] and it is directly associated with healthcare utilization, which may lead to injuries as well as respiratory illness and periodontitis that require medical attention, or may exacerbate physical illness [32] . One possible explanation for this relation could be that the use of substances did not differ between mine workers and the comparison group when controlling for background characteristics.
An earlier study found that the distance from a healthcare facility plays a significant role in choosing a healthcare utilization [33] . In the present study, this was also found to be significant in the bivariate analysis but not in multivariate analysis. Usually, when health worsens, distance is no longer a concern [33] . When residents decide to see a doctor for help, the travel time to the nearest clinic is not important [23] , and some even travel to different cities [30] . Mine workers tend to seek treatment by taking a loan at a high interest rate from a contractor, which sometimes leads to mental stress among them [34] .
Results from the logistic regression analyses indicated that those belonging to the scheduled tribes (p < 0.05) were less likely to use health services compare to SC when they felt unwell. Previous studies have demonstrated the role of discrimination in unequal access to healthcare; even public healthcare service providers discriminate the poor, SC, and scheduled tribes more than private healthcare providers do [35] . In the present study, most of the scheduled tribes were non-mine workers and involved in self-employed ventures and agriculture. So, workers of this caste are at a lower risk for the health hazards of mining compared those of other castes.
The BMI is used widely as a risk factor for the development of several health issues. The BMI has been useful in population-based studies by defining specific categories of body mass as a health problem [36] . Results from the logistic regression analyses indicated that those workers with a BMI over 25 (p < 0.05) were less likely to use health services than those with a BMI below 18.5. A low BMI among mine workers indicates silicosis or tuberculosis [8] , which may lead to the use of healthcare services. Another reason may be that, due to their poor socioeconomic status, the diet quality of mine workers is reduced [30] , which is associated with hospital visits [37] . It is also associated with symptoms such as feeling tired and getting sick often and an increased the risk of infection [38] that may lead to the utilization of healthcare services.
Workers with a reported illness (p < 0.05) were more likely to utilize health services. A 2014 study in Jordan also found that chronic illness was a predictor of healthcare utilization in the last 12 months [26] . Portraid et al. [39] reported that chronic morbidity is the most important determinant of the need for long-term care. Further, Ladwig et al. [40] described a positive relationship between self-reporting symptoms and overall utilization of health services, including frequency of medical visits, hospitalization in the preceding 12 months, and number and frequency of medications taken.
The logistic regression analysis also found that rate of healthcare service utilization by mine workers was higher than in the comparison group. The main reason for this is that they are more affected by health hazards as a result of poor working conditions as they do not use personal protective equipment [41] . A previous study in Karauli among mine workers showed a high prevalence of silicosis [9] as well as other morbidities [41] . The study also reported that morbidities among mine workers were significantly higher than among non-mine workers [41] . The reason for this could be a contribution by the category of workers who were manual or physical laborers, who were found to have a higher level of utilization of healthcare services [42] .
This study has some limitations. First, the data were only from sandstone mine workers, so the results may not be representative of other minerals, mines, or regions. Further research is needed in other mining areas as well. Second, it used was self-reporting of health-related data, which could be biased. Indeed, workers could have misunderstood or not remembered every event covered by the survey. Also, information about socioeconomic and health status is not enough, and a study with a larger sample size might provide a different scenario regarding factors that influence healthcare utilization among workers, especially the female workers.
Conclusion
In the Karauli district, healthcare service utilization patterns reflected a high utilization rate among mine workers over 12 months. Mainly respiratory illness was found to be the reason for healthcare utilization among mine workers. However, mine workers often did not get proper health services at public facilities and were forced to opt for private healthcare. This study also identified a self-reported occupational illness to be the strongest predictor of healthcare service utilization.
